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7 This report srescaat the final perf r 
1026-1 and 1026-2 of the Corona Program. - The purpose of this report _ 













is to define the performance characteristics of the 3-25 payload system. i+ 
and to identify the source of in-flight anomalies. ° . oes [3 
| The performance evaluation was jointly conducted by representatives . aye ie a 
“* ef Lockheed Missiles and Space Company (LMSC) and ITEK at the - * ee ee 
facilities of NPIC and AFSPPF. The off-line evaluation using Corona Ube des 
‘ engineering photography acquired over the United States, a Performed ed | - see 
+ at the individual contractors ee : | eee ae ee 


ment organizations. The diffuse density data,. 
“¥ are produced by AFSPPF: “The vehiéle attitude errup’ 
-ia, correlation times are made at NPIC.who also supply. 3 
ary and MTF/AIM resdintion reports ‘publisher 
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Computer programs developed by A IP are utilized 1 to calculate snd Boe eine 
plot the frequency distribution of the various contributors to image emear. es Boo Sage 
to permit analysis and correlation of the conditions of photography to the. a ae 
information content and quality of the acquired pictures: Co : ter: Sie ~ at eciait 
analysis of the exposure, processing and illumination. 


necessary data to eneneee the ne: criteria selected 1 fo ples a, 
Sm m “ae 5! Rice ge — ue 












om y] 


“ae a = , Me 
ee LR PRES ‘+ ae 





: . : 4 tee, Re : “3? ' 
“. ro me = : a. ee : « 


A. MISSION OBJECTIVES 


The payload section of Mission 1026, placed into orbit by Flight Test oat 
Vehicle #1620 and LV-2A booster #439, consisted of two panoramic be gee 
cameras, two Stellar-Index cameras, two Mark ‘5A recovery capsules and © “#™ a 
a space structure to enclose the cameras and provide mounting surfaces) <7 2" 
for all equipments. Figure 1-1 presents an inboard profile of the J-25 og. ue 
payload system. This Corona "J" system is.designed to acquire search. 9. 
and reconnaissance photography of selected areas -of the. earth from . 4 - bof et aes 
orbital altitudes. The planned mission was elk § oy photographic perias, . 
with no deactivate. period. i ta 


B. MISSION DESCRIPTION 






The payload was launched from Vanden er rE =) sage. ) 
at 2117:12 Z (1417:12 PDT) on 28 October 1965.“ eee thie ction” ware 
normal and the achieved orbit was within nominal tolerances. “Tracking 
and command support was effected by the eas Fq 
pasisting of tracking and command s 


















control of the oatellite test Cen fonyvale,,Califorr a. 


consisted af a 5 day operation and was ; completed by air recovery on. 











2 Nov. 1.965. Mission 1026-2 was completed with an air” reécove fe zs te co : 
7 Novei..... 1965 following a 5 day photographic operation. - eee eT ai gs pape 
The comparison of the planned and ectual orbit parameters is tabulated _ AE ee 

“ihe. Pa: 





as follows: 
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aR ORBITAL PARAMETERS So i ee 


Parameter a "Predicted Actuals 


Period (Min.) * 290.920 OS go.a7 RE 
Perigee (N. M.) '? 99.8 — + 95.12 | : 
Apogee (N. M.) » + 238.1 — 240.6 | Pia a 
Inclination (Deg. ) - a 95, 00 ye MRS 9E 4, Sot 

Perigee Latitude (Deg.N.) 89° > ss 28.000 0,08 OE OE 
Eccentricity ) - . 9, 0192  0,02042 . 
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C. PANORAMIC CAMERAS . 2 P it — = aro 










The Master instrument operated normal 
photo quality suffered from heavy haze, ae 
cover. : a 


The Slave instrument Shek quality \ was a rated ete pa 
than the Master. The center of format switch operated intermittently’ from’ - " 
pass D-24 thru D-70. GY eS i ae 





The horizon cameras on the sun side of the vehicle exhibited veiling on a 
both missions. tate sa ae &. ec PA apes i a Ry ee : 
D. STELLAR-INDEX CAMERAS | es. GP a 

The "A" S/I produced star imagery adequate to detGciaiie the vehicle = 
attitude. Four stellar frames were affected by shutter malfunction. The index. oe 
camera produced no anomalies. '.# 

The ''B" S/I camera operation is rated as excellent. | oe es 

oa ae 


E. OTHER SUB-SYSTEMS ee ree 


is gee 
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The clock, instrumentation, command and thermal control subsystems - oh 
performed satisfactorily. 
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°F, CONCLUSIONS © a a 


es Mission 1026 achieved itd objective of search and reconnaissance, ea 


. - 40 cet 


"however atmospheric conditions obscured somie target, erecs; 
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1. Test Objective = af 7 | 7 sy ene? on 


2. Test Summary : May ; wit 
- 7 ; ance ee 4 





= SECTION2 7 4 
PRE- FLIGHT SYSTEMS | TESTS _ - pa 
A. ENVIRONMENTAL TESTING © : a : ee a os oe 


As a standard procedure, the J payload systems are sabieeted: to. ve care “ oy 
thermal/altitude environmental testing which simulates orbital. _ .... : 


environment. One of the purposes of this test is to demonstrate _ a. as 
the system susceptability to corona discharge. Such discharge ee, ae 
fogs the film thus degrading the operational pre diaaL ea 

bg ee Sone is "37 %y . 








The J-25 payload ssitein was ‘gubjected. > an eaviroimenta ao Shae 
Chamber test from July 10 through: Fa 71965." “The envi "OR = 
mental test consisted of 13 orbits in. the,'B" miode™:; ‘The’ payib 
was removed from the chamber on two occasions’ad & result of 
two fail-safes. This was done between prbit. 13 an, she. oa" = le 
and the "A" recovery sequence. - er 
Panoramic camera #1 experienced erratic payload ietertie, aan 
period in excess of the 2.15 sec. maximum at 9ne paint, cycle... 34 -y 
rate errors ranging from 1.9% fast to 2. Rr slow, and two fail-" rater 


t o. 


safes. | - Pe Ho oe 
Instrument #2 performance was satisfactory except the cycle... ms . er 


rate errors ranged from 0 to 4.5% slow in the "A" mode and 
0. 4% to 2.6% slow in the ''B" mode. 
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The stellar/index camera performance was satisfactory renee kes 

out both the A" and "B'' mode of operation. ie oft ae 
The clock performance was out of allowable offset limits. eS eas 
The instrumentation system performance was satisfactory with .-. | — 4 
the exception of several noisy idler commutators andSanborn 9 - =, 


channel setup discrepancies. 
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“The PMu i ayetead Spewation ¥ was ; wtinfactory with thew avera age Ae ote we 
. . gas depletion, rate being. eomennes higher than normal. oe ee Fane oo 
7 oe ear 3 ean at ga 
. See - oo oe “ALS oa eee ee 
a ak “The t rature eavironment, ste. Cal forthe oe " Riade a and 36.) ey 5% 
a meer 70 for the “B" mode. - Ep oe SEER ES ae OY tage 7 ea a 2 
3. Panoramic Camera Performance = 9 ~ | _ 7 en : a . at 
Instrument #1 performance disclosed the following problems: <j -..- 
a. Erratic metering in the "A" mode. aa. ee se Ra 
b. Cycle rate predictability exceeded the 1% specification oe eather 
limit in the "A" mode. ae a ae hoe cee ES 
4 m Asest ie RE 
a c. Two fail-safes occurred in the “gn mode and. the payload eg eee 
| Sr was pulled nt, ot the rails., oo ee i 
Bie 2 : - da vegas eed exceeded the maximum 
a, Le one operation. ROE SECM oaSatee Cova 
oe Payload metering was erratic as ‘ bacrved< on the takeup ‘idle NEE Oe 
Uneven payload motion was also indicated on the supply idler 9+... efe055 
monitor. On orbit 2, 'B''.modé, the cycle period exceeded ie EAS See lees 


maximum allowable of 2.15 secs. This occurred at 2130 seconds. 
up the ramp of R4A! and was 1.9% faster ‘than prédicteds’ J ee: 
cycle period was obtained in orbit 2, AN modes panich. was. with. 
1% of the predicted cycle period. came <0 ced, : 
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The instrument had two fail-safes duvine the test: "The ‘Sret. oe 
occurred near the end of orbit 13 during the mono Portion ofa -— 
stereo surpress operation. The chamber was broughtto 3 : 
«"- aspheric pressure and the system was inspected andno ~~: 
a..;aalies were detected. The system was reinstalled in the . _ 
environmental chamber and the test was restarted at dgbit 12 of . 
the "A" mode. Fail-safe occurred again during the stereo portion” 
of the stereo surpress operation in orbit 13. The system was 
again removed from the chamber. The master instrument film ° 
was found to be out of the rails and the takeup cassettes’ ‘of the - . 


"A'"' SRV was found to be rubbing. Erratic payload metering was. 


evident on both joatomans prior to SPR see. re The. system. 
Tek ott oe wie SRS ieee: SS. eo engin Re 








Stellar /Index Performance 


was transferred to the "pM mode by performing | a on and: wrap. sg eee 
recovery ‘sequence. A confidence run wag made and the system | a my PE Fa 
reinstalled in the chamber. Instrument #1 completed the test = .:°.4 5 
without further problems. _ sti, . | BSS ee 
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Instrument #2 performance was S ekiletactory except eyelet rate. 


errors ranged from 0 to 4.5% slow in the A" mode and 0.4> | ee 
to 2.6% slow in the ''B'' mode. The chamber temperature was | oo oe 
low in the "A" mode and more nearly normal inthe ""B" mode.© = 
Analysis is continuing to establish the degree of correlation, if a eee 
any, between cycle rate error and temperature. - - - cssng hy Sand 
The supply cassette rotation monitor indicated supply cassette oo ete 
rotation in the latter half of the “B' mode of operation,: -*'*: ee ae a8 





A tabulation of cycle rate data fom the chamber test is included | 
as Table 2- 1. = ae ee 







Both the "aM and the HB ‘Sealer Fite acces pe. ied proper! 
throughout the test. The "A" index idler: T/M.was agtey. a 


Clock Performance py a Re: = ee 
The clock offset was 1 millisecond per hour in beth the watt and:: a aigepi $5 
''B" mode when compared to IRIG C, This exceeds the othe “ES — ee pre 
limit of 2 milliseconds per 12 hours: coe ee et ee 
Instrumentation Performance ‘ - .. oe oe ce 4 aM ek is? te 
Instrumentation performance throughout the test was satisfactory. > a : : 
Minor problems such as improper Sanborn calibrations and noisy he eS 
idler contacts occurred. “peat 
The status commutator and temperature commutator has no open * < aa 
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The film footage pots and cycle counters showed good . correlation ! 
throughout the test. { ie vil, Se ee NG 
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Resolution and theodolite tests were ‘perform ; ned: on'28.J uly} 965 
of the thru-focus resolution tests of pan instruments 174 and 175 8 ) 
following characteristics: ; 1 Vis oie, ee ree’ 


Master Pan Instrument No. 174 


The test data for both instruments is shire in Figures 2- 2 and 2- a Both a 
instruments met the system Fpanremens BnO ace uy 





The pressure make-up wyaters performed ‘atistactorily. The gas- ES ey 
consumption rate was a little higher than normal at 9.0 psia /minute *: sp 
of operate for the "A" mode. A flow rate check of the system after.” 


the test showed the flow rate to be high but: within allowable tolerances. ©  -: 







Because of the two chamber dives, the "BM ids chamber pressure a 
did not go below 1 micron. : 
8. Temperature Summary ae 

The chamber temperatures were cold daring the "AM mode and near zie 

normal for the "'B'' mode. Instrument mainplate temperature is” a 

shown in Figure 2-1. A 
"7 &®B 
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Maximum low contrast resolution 120 lines /mm at + 001 





focal position. , be ae oe 
Slave Instrument No. 175 - a “a ; Fae 
: ee es 
Maximum high contrast resolution 194 lines/m mm at +.001 «=~. Pt age ae 
focal position. a A pe ee ee 
Maximum low contrast resolution 120 lines/mm at + .001 ao ge oo 
focal position. . | ae 
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C. LIGHT LEAK TEST | et ea 


The J-25 system was tested for light leaks on 1 September 1965. 





A minor light leak fogged three small dreag (2 x.1/4 inches each) of | Ee 
the test film in instrument 174 and 175. The first photomultiplier search ~~ -° *~? 
failed to detect the light leak. The second photomultiplier search jocated x See 
the light leak at the drum/felt seal of the master instrument. _ | ee 


Fog marks measured spproidmately 0.4t0 0.6 density as @ result of. SS Se 
the 1/2 hour light leak test and 0. 04 density as a result of the 1/4 hour ae a ees 
light leak test exposure. The felt seal was inspected to assure a flight te 


acceptable configuration. _ ft ok @R YF S rr ae me 
D. FLIGHT LOADING AND CERTIFICATION | ae 


The J-25 flight readiness test was .performed and 
instrument payload was examined at VAFB on41" 
initial readiness test payload showed the master. inatrimes 






| ¢he. a enue pan a ; 
at end- of: 


PAL doe ae) 


hegeG 


were on the filter. Investigation showed the EOP lamp i be et 

and lint was found on the filter. These items wére corrected ‘and the: * 

readiness test was re-run. In this test, the condition of the master ; 

instrument payload was satisfactory. The slave instrument payload was | 
satisfactory in both tests. 

e aie a ah ee A pi 

The loading of flight payload into the sists e cassette was. actomied oy eee 

on 25 October 1965. After final system eee Payload a and = 

tracking were observed to be normal. - 
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FLIGHT OPERATIONS | | a 


ee ee fei ey 
A, INSTRUMENTATION AND | COMMAND SYSTEM PERFORMANCE 











All instrumentation performed satisfactorily throughout the mission ° | a ee : 
with the exception of the fairing temp sensor No. 1. The telemetry —_. SE ee 
monitor indicated an out of band low condition for the duration of Phase l.. ... bento. 

Command System Pettormadcs a eer a : | 7 oe va : 

The command system operation was satisfactory a as both phases. fe i : 

of the mission. . ‘Ss os ae 

Both emergency operate progra ograms 10 and 11) were ¢ utilized | fs ce a 

i >) op engineering operations during nesiula elon , sonar 167 and"17 4.4 
= All instrument functions operated Ba fact ory. + fee 
: ee PBR meee? : : Pies 
The following operational problems were c encointered f doringf thie ; cae 
7. mission. Se Z 


1. A vehicle H-timer reset was issued 100 seconds early on orbit33° 0. 
which cauged all events on orbit 34 and 35 to occur 100 seconds early. | 





pote a ae : 


2. The V/h programmer failed to operate on orbit 88. “An RTC ié* - 
command (V/h ramp start delay) was issued on orbit 87’ stepping o. 
from position 9 to position 8, while brush 27 (vi h a aaa start 
brush) was stepping between position 8 and9.. oe mag fe ay Ff 


B. PANORAMIC CAMERA PERFORMANCE . 2 


Both panoramic camera system dynamic operation, 99/101% clutch. cree § 


operation, startup,, shutdown, and transport functions were normal for;all ~.. °-- = “ 
passes monitored. The slave instrument center of format switch (8-105) ° . Me aa : 
failed to close on 37 frames in the -1 mission causing missing data block, © ** #32" 


horizon optics, blanking pulse and errors in cycle counter readings. The — Niches, 
switch closure was observed to fail randomly from D-24 to ee ‘There. Bin Saen 


wv # 
ke cleat s, aa a Site sy 


was no reported failure of the switch ore the -2 mission. so 








Cycle periods taken — piensa: data during acquisition are: ede ae 
listed in Table 3-1. The cut and wrap sequence performed satisfactorily.. ~ =<. | 


Panoramic Film Consumption - Frames et he ee ne 5 sie ciate 2 


Ag ; , 2S, oo 8E Sea : 


These cate are based on cycle counters and nominal “eanely length. 


| Master Slave === =| 

Preload samples ag “aT in.” we e 
Prelaunch checkout 100 (101 100 5 oe 
1 Giesian | 2950 2929 2897k td, 
-2 Mission 2981 3002 3055. ee 
TOTAL | 6049 6049+* e0ges np oR 


aj ~ 






Lage aes ee eee 
: oP oe 


£ ae a 
*Slave counter known to es missing counts, * therefore 





C. FMC MATCH 
In general, FMC was accomplished within the desirable 5% tolerance, eee ; 
although on the slow side. However, driving the system wel into the cycle a 
rate limiter was necessitated by perigee displacement (4.7 N.M. low, 13. wr 
south); this could produce rates nominally as much as Sf slow for orbit’ match." ae: a 


es _ a or 
i Ta * SN ty 
The limiter affected operations for a 30 to 35 degree (tatitude) range; 4, 1g ee 
between 225° - 305 early in the mission, to between 250 to 215° late in the. * oe 
mission. { oe = 
Certain operations occurred outside the expected tolerance: a o. 
Revs i thru 6 - Commanding occurred previous to complete orbit . ; - ae 
definition; only partial compensation made for perigee shift | se EL ae 

errors up to 10%. Be eg 
Revs 34 and 35 - An intolerable reset on Rev 33 caused all functions F 
to occur 100 sec. early; displacing operations northward and ses OP 
yielding approximately 5 - 6% error for actual PRBS Ere yy fos. . Se 


- Ths = Tae . 


Rev 87 - Due toa commend rs ne hes programmer was not 
started, yielding very high indicated error for the rt satciaecr ge 


of: eee ae 


run at the "bottom of the ramp", 5-0 To Me Se 
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D. STELLAR/INDEX CAMERA PERFORMANCE = 


Both the -1 and -2 Stellar/Index cameras operated properly throughout = ~~ ie 
the mission. Metering was normal on all engineering passes and shutter _ rg 






pulses were presen daytime operations. The -1 index film was not | 
depleted on orbit 79 ut depleted prior to good T/M on cut and wrap - 
slew operation. The -2 index film was depleted at orbit soy a 


E. CLOCK PERFORMANCE 


Clock system performance was normal throughout both phases of the a a 
mission. Good time correlation between system time and clock time was. sit 
obtained. <A tabulation of the time correlation data is included in Table 2 2. eo ae 
F, PRESSURE MAKEUP SYSTEM PERFORMANCE | gee 


The pressure makeup system performed. gatisfactorily throughout. noth, 
phases of the mission. The average gas consumption was 7,4 lbs {rain 5 
a total operate time of 262 minutes: which compares favorably r 
systems. Le "ae ate, aoe 
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G. _ THERMAL ENVIRONMENT 


ntain the temperature data acquired from the | 






cquisitions. The actual system temperature ee, 

emperature for major components is included .- Be. 

in Figure 3-1, 3-2 and 3-3. a Seas area te 
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C. POST FLIGHT PERFORMANCE EVALUATION (Master instrument) ae. 

The image quality of the photography produced by the Master camera was. 
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1025). Mission 1026-1 and 1026-2 were extensively affected by atmospheric’. oe 
conditions in combination with low solar elevations. Cloud cover ran up ae we ee 
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Light leaks fogged part of the first and third frames of most pacer se ; 
and the sixth frame from the end of most passes. Light leak fog was =. © ior 
generally low density in the original negative. Light leak fog hada minor ~—— 
degrading effect on terrain imagery. Pig’, , 
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Fog on the first and third frames is attributed to a minor + Light Teak’ in sy . i 8 
the vicinity of the master camera drum area. Fog on the sixth frame from 
the end of pass is attributed to a minor light leak in the vicinity of SRV ‘1. Te 
The main camera drum light leak is expected to be suppressed by applica-.. = "}* 
tion of a silicon elastomer on the suspect light leak area. Opaque film- = °*. -..’ 





chutes will be added to eliminate the light leak fog occurring at the SRV #1. be ee 
fairing interface area beginning approximately J- 30 and up. ° = 2 “Vi ag 
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Horizon fiducials were consistently good. The imagery of the take-up 
horizon camera was veiled on passes D-03 through D-14. The cause.of 
veiled horizon imagery is under investigation. Take-up horizon imagery 
was extremely overexposed in most passes after D-98, however, horizon 
arcs appear usable. Take-up horizon light fog is attributed to excessive 
light from high reflectance scenes on the sun side of the vehicle. 


Traces of dendritic static are present intermittently along both edges 
of the film in passes D-40, D-70, D-72, D-78, D-79, D-84, D-85, D-86, 
and D-116 and along the binary edge in passes D-05 and D-51. . 


Minor scratches are present under the camera serial number, along 
the edge opposite the camera number and at the take-up end of each frame. 
_Minor scratches are attributed to normal scan head roller action. 
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Supply Horizon Camera Lens . a eae ue 8" i 816626 | a . 2 ; - BE : 
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| Take up poraron Camera Lens eee ~ LIN eect oa 
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Supply (Starboard ) Horizon Camera: ee ee one 
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Re e-: a of - pe ar GEN ED af See er "Cea om 
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oo an Filter Type a | Wratten 25 ya ee 
" €. POST FLIGHT PERFORMANCE EVALUATION (Slave Instrument) ~~ ie age ds 
= gS The photographic quality and information content of the imagery ee aan 
“ss produced by the slave camera wag rated slightly higher on the average’ -- _ Se oe 
:“*>, . than the master camera for Missions 1026-1 and 1026-2. . ten, are sm 
; The binary index lamp, binary work, and camera number were | = é se : ae “4 
_. absent on 57 frames and the horizon fiducials. were 3 absent on27 frames, rere 


ipa, . Mission 1026- 1. Failure occurred randomily ‘ 
cctse? . beginning with pass D-24 and ending with pass D-70. ; Failure of the.” 
> =i" subject auxiliary data recording is attributed to a faulty center of f ir 
. switch. Center of format switch operation was’ ‘acceptable throughout. - 


-C"™ weiggion 1026-2 as evidenced by the presence of good data recording oa ar. ae < 
all frames of recorded material. Be ee ee 
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' 1026-1. This condition continues in Mission 1026-2 but gradually disappears: nae 


_.> After pass D-110 the supply horizon photography is sharp. The cause of a fey 
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last three frames of most passes. Fogging is attributed to minor Might leaks © 3 +.77-: 
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e ‘ : f i : ae 
Minor dendritic static was , present at random intervals along bothedges fe. ee 
of the slave camera film in several passes of Photography. - bh 
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<o PANORAMIC CAMERA EXPOSURE | . 
ae The Master camera contained # 0.225 inch slit-and a Wratten 25 filter.” Bie: ae EE 
The Slave camera had a 0. 150 inch slit and a Wratten 21 filter. These =. ob. ' > 
oad conditions placed the nominal exposure on the full processing curve. ae As 
The frequency distributions of the solar elevations and solar azimuths _ a & oa 
eee en during the photographic operations are shown in Figures ot ee ae ee 
ae The nominal exposure times of the Master and Slave cameras are me . : 
os shown as a function of latitude for passes D-8, D-56, D-104 and D-152 0 ss 
in Figures 8-5 to 8-12. The predicted level of processing for the original” ee 
negative is based on the in-flight performance estimate and is tabulated =... -. .. 
: oe “a the ere levels reported by Z 
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= aes ES IE we 
. Mission ‘eaeia! eo 
"1026-21 FWD - Predicted :2°$. !/-02°5% 
ma Reported © - re ee 
1026-1 AFT Predicted. . a 2 O° 
Reported oO. 
- x Sek ate ; 
we? g ~ ERS €2 
1026-2  =~FWD Predicted 9 “"*”. 1° ote 
: : Reported i “2 am 
1026-2 AFT Predicted | se 
Reported | 2 7 
7 On pass D-87 the V/h programmer did not cuerate due toa cocina rR 
‘error. The imagery was taken at a slow exposure and primary processing was. . Es 
predicted; reported Full Processing. ° —— Pee a ee 
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a be It is assumed that the stellar shutter failed reared closed during the Cees _ pis ™ 
a pais <- Petes ere Pe 


ower “sg, 5 








va? 
a - ee eas eS. : 7 
ae ste, an oS : eo cae . : Sat “ 
. “> “2. # < _™. an 

det oe aro ee 

. oF Senha -. me ae ae 

at OLS ; . 
ee HT baad - ae 

“3 - < 

b Ss s 

= | me 

“ae e + 





fc: yc. normal exposure time of frames 182 and 183. Frame 184 and 185 contain ee 


: ae Satie. spe 2: “* 
=> . eS gross fogging that reduced the star count in frame 184 to 50% of normal; oe 
A frame 185 to 0% stars recorded. It is assumed that the stellar shutter eee 


Peep . failed either partly open or fully open during the normal exposure time of . ‘6, st 2g 

aie frames 184 and 185. Also, the frame line is exposed between frames 184 ~*~ mids mye 
“..° . and 185 suggesting that the stellar shutter was partly open during film meter.” ee 
.-'" Investigation of the stellar camera shutter anomaly has been initiated to Ate a 
":. “> determine the precise cause of the failure. oo 


ie Minor edge static and no corona sCipcheree marks were observed in : car, 

ae ' stellar photography. | a a eo 

oe. Stellar baffle flare fog was low on all but a few frames. The first 18 = ae s 
ere frames of stellar photography contain streaks of what is presumed tobe sf 
ae particles of jettisoned fuel. | ee eae 
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see S * frame 264 and continues until the tail end. of the rol ‘ 
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mt Emulsion cracking parallel to the minor axis of the oo begins = ae oes 
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The index camera operated well” throughout ¢ roduci - 
" 416 frames of good photography. No index caméra fulsdion pre occurrec ie. 
., Dendritic static and corona discharge marks were absent from all igge 


* *~ { we wf ve + 3 » wen 


. camera "a photography. * ee ee Sods, eee SO pesar dC oa 
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film was expended in frame §5 of pass D 148 after producing 388 frames of |... ‘}7: 
acceptable stellar photography containing approximately 20 stars per frame. ay 
Dendritic static and corona discharge were absent from stellar and index ee 
camera photography. The index camera operation was good throughout ae 
mission 1026-2 and producedi434 frames of recovered photography. Steliar/ 
Index camera oper ation is rated excellent ca ats mission 1026- 2. 


-. SECTION 13 _. - eee a 


MISSION 1026-2 STELLAR- INDEX CAMERA nae! 
COMPONENT ASSIGNMENT 0 
Component +. Serial Number | | 
Camera D-72 
Index Reseau 89 a 
Stellar Reseau 85 
CAMERA DATA AND FLIGHT SETTINGS - : a cos 


Stellar Camera: 








Lens + 
ss - . _ Exposure Time 
| Filter Type > 
Film Type 
Index Camera: 
- Lens <6 i eee 38 mm f/4, 5 
Exposure Time gf  14500. second, eee ey aks 
Filter Type | Wratten 21 ; . 
Film Type Eastman Type 3400 * oF 
POST FLIGHT EVALUATION 2s - eae 
= it, oe 
S/1 #D 72/89/85 operated normally throughout mission 1026-2. Stellar ree 
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attitude date is supplied toA/P by NPIC. _ a ae 
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The vehicle attitude errors for both Mission 1026-1 and 1026-2 were 
‘derived from the reduction of the Stellar camera photography. This 


The attitude errors for each frame and the attitude control rates are eee™ 


calculated at the A/P computer facility. The computer also plots the te ghee 


" 


frequency distribution of the rates and errors. Figures 14-1 through 14-6 
show these distributions for Mission 1026-1 and Figures 14-7 through 






“2. 14-12 for Mission 1026-2. | oe 
a _ The summary table below lists the maximum attitude errors and rates _ ; : : 
e that were experienced during 90% of the FWD camera photographic operations, —~"— 
oti. . excluding the first six frames = each » ee and the we oe of the . is itn t 
oe Lie errors and rates.*" * {°- Re ie 2 ‘ oe See 
eT Y: : a Be ae a 
ie: se eae = 
oa Bee oo Mission 1026- she ee are. ae 
Sa Value +) 90% Range 9 eH pres 
ae Pitch Error () = —s>—«0.65 .. -0,92 to +0. 2g! 0.55 0, 88 to 5 +0. iat? 
Roll Error (° 0.24 -0.40to+0.60 .* 0.56 — -0.56to+0.98 
*.) Yaw Error (°) 0.70 . -0.56 to 1.45. aie 0.87 . -1-10 to +0.65 
o | | el ee : 
| 230. Piteh Rate (°/hr.) 37.80 -80 to +100. = 41.08 285 to 4 $85... -. seis 
"Roll Rate (°/hr.) 33.15  -75to+70 46,52 -95 to +95 = eS 
Yaw Rate (°/hr.) 28.48  -58to+54" 30.75 -38to +62" : ae . 
- The performance of the attitude control epateni is eonaper able to the .*~° oe 
control systems used on recent missions. The panoramic fea was. oe ce 
_.: +” not degraded by the attitude control sl aiae oe ae ee. ae oe oy 
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: i The frame correlation tape supplied to A/P by NPIC contains the | Pee a 
“.32:° 2. binary time word of each frame of photography. A computer program . 
"+ has been assembled at A/P which calculates the exposure time of each 

it frame and compares the camera cycle rate with the ephemeris to 


2 calculate the V/h mismatch. This data is combined with the vehicle . 
ae 4 attitude error and rate values of each frame and the crab error caused _—__; 

" by earth rotation at the Jatitude of each frame. The program outputs the 
eee total along track and cross track IMC error and the limit of ground 


a ee resolution that can be acquired by a camera regardless of focal length 
>: and system capabilities. 
isis _ The computer rejects the first six frames of all operations as the 







_ large V/h error induced by camera start-up is not t representative 2Of the. 2i<a alin. 
= overall system operations. The frequency distribution of the'V/h'e ryore 

- and resolution limits are computer Plotted 1 and are shown in F - 
Zo ‘through 15-12." | ier Ae pats 





The summary table 15- 1 presénts the maximum vih ratio errors aa + 
resolution limits that existed during 90% of the photographic operations .._—- 
and the total range of values during all operations that were Seer sc 


2 ene - The high "Along Track Resolution Limit" on the A mission was due tor pee 
ws *"":" @ low perigee. From latitudes 230 to 205 the Pan Camera cycle rate . mae oy 
a limiter prevented appropriate FMC match. Some operations on the first ip re ee 

gs .... day also encountered error rates higher than normal, previous to adequate... - 2 


...°° orbit definition and ramp settings. 


2 Passes 34M (Median) and 35M (Median) had along track resolution limits 
7..." as high as 17.5 feet. This type of pass near orbit tangency at this time of 


year exceeds the systems capability of matching IMC and the required > # : 
es exposure time. These two passes involved 356 frames. The vehicle H-timer 
a? reset error on orbit 33 caused all events on these 2 orbits to occur ten. _ 7 
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RADIATION DOSAGE 


Each recovery system flown on a Corona mission contains a sealed 
packet of Eastman Type 3401 and Royal X Pan emulsions to determine 
the total radiation received at the take-up cassette. Both film types have 
been irradiated by LMSC at various levels and the bese plus fog densities 
recorded after controlled processing. 


Following recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito- 
metric control film. Tae resulting base plus fog density measurement of 
the dosimeter strips is used to ascertain the total radiation level. The 
table below presents the base plus fog readings for the dosimeter as 







and the radiation level equivalents. ne ME a i fee er 
| Mission 1026-1 **./*" , Miasion 102 
B+F oe Ber: ta ey 
Emulsion Density Radiation Dens nsity ‘Radiation Se ae Bt 
Type 3401 0.15 0.3R 0.20 O7R  — 
Royal X Pan 0.22 03K. 090 OBR. creeds 


The radiation leve] on miseion -1 was one half of that experienced on —~ =: 
mission -2 material. These levels are below that which will degrade the OR ae 
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ot SECTION 17. "= -. Toe hae 

ee SYSTEM RELIABILITY 
arty wh 

sags oA Reliability calculations for the payload are based on a sample beginning’ * 

“ch. with M-7. Hence both the major part of the Mural Program and the "J" Pe 
Pos Program are covered in the calculation, For certain auxiifaries, t.e., 0 <!0 0 OS 
ae the stellar-index camera and the horizon cameras, the sample size is ere 

Pee changed to recognize incorporation of modified equipment or new designs oes 

ae where reliability was one of the principal reasons for the modification. cs a 

-<¥_° . However, for primary mission function, the sample size is consistent with al 
3". reliability reporting for the vehicle. ye 43 

es agit eae ut : 

3 oe. The reliability estimates of this section deal exclusively with the pay-. oo ae ree 

ee . load. Failures to achieve orbit or vehicle induced failures are thereby gS eS 
:R%::. | excluded. Recoveries before a complete mission has been completed are ~ 
ged. - considered as full missions providing that early termination wag caused - 
aay “.* by reasons not connected with psyload operation. Film quality is tiot CELE 

#5 Ee , considered in the reliability estimate calculation. Benete aly. | electrical 


and mechanical auch Oning are considered.; » °°. BE cad ers se “te, 


The reliability estimate is also divided into pctauey and deccodary: a 
functions. The primary functions are operation of the panoramic cameras, . 
main camera door operation, operation of the payload clock, and recovery | 
operations. The gecondary mission functions are horizon camera operation 





excluding catastrophic open shutter failure mode, auxiliary data Spr meas 43 
and stellar-index camera operation. A summary of estimated rhea is ad ns! 
shown in Tables 17-1. ns oe os Se 
Panoramic Camera Reliability rn Ae fait 
Sample Size - 126 opportunities to operate. . so . Ae 
ay One failure - capping shutter on slave instrument on system M- Pera 
o Assume - 3000 cycles per camera per mission. ee ee ee eek 
Estimated Reliability = 98.7% at 50% confidence level == tk 
Main Camera Door Reliability : ; ES a 
Sample Size - 44 vehicles x 2 doors = 88 opportunities to operate _ : 7 


Estimated Reliability = 99.2% at 50% confidence level’: ~ | 











"Payload Command : and Control: 


2 ‘Sample Size - 6720 hours operation in sample : 7 os a * a 
« Two failures bee 













a, “Payload Clock Reliability > pe aS OF Rare cee 


He ae *. - Sample Size - 6720 hours ‘operation in sample i a Fee atin 





i og No failures Cr i eee 
‘T+: Egtimated Reliability = 99. ‘Of at 50% confidence level. - erie a 





Estin.:ted Reliability of Payload Functioning ‘on ‘orbit + 0 
50% confidence sve . a “iat ie, beth ie 


4 
A as 
. 







Recovery System Reliability _ co ay ee 






. 53 opportunities to recover | 
Es <7 1 failure - -  Reabhte os Bee aug, 





ee: ne [exo a atte: fa! 
i “a Ripete 
noon 4° as ar Pee = 













om . = Sample begins with JS °°?” met BS of as 
Sample size = 14,740 cycles i 
Two failures v 

Estimated metabity:* 92. 6 at 50% confidence sever: 











. : . a 7 ae take i y "5. * a “. dyes ~ fy os 
~ Horizon Camera Reliability _ ee ee a ae ce 
‘ {- a Tt Ps ee Lte Ses SE pags is ‘¢ i 
Sample begins with J5 - 63, 000 cycles. c. a ‘ 


Estimated Reliability of Single Camera = 98. Me at.50% « confident 
Estimated Reliability of Four Horizon Cameras at a Parallel ie 
. Redundant a ae . hc heh at: ns confidence level. fase we 
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SECTION 18 


SUMMARY DATA 


The comparison of the operating parameters and the performance 
achieved by previous missions has been difficult due to the large volume 
of data that results from each mission. Some of the pertinent character- 
istics from prior missions have been summarized in Tables 18-1 through 
18-3. 


The summary data was started with Mission 1004 as the J-05 
camera system was the first to incorporate the major modifications of the 
titanium drum.and scan arm, four roller scan head and Corona J 
capabilities. Only those missions that culminated in the recovery of 
some photography have been listed, therefore ‘Missions 1003 = 11005 
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